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Abundant evidence suggests that Treponema pallidum 
(T.p.) escapes humoral immune defence despite the host 
produces antibodies early in the infection. Since the 
serologic responses in syphilis have been studied in de-
tail this paper focuses on the cellular immune mecha-
nisms. For this purpose the leukocyte migration inhibi-
tion was investigated in 17 patients in different stages of 
syphilis. 
Leukocyte migration inhibition assay was performed 
before, and 7 days, 3 weeks, 2 mo, and 1 yr after start of 
treatment. mtrasonicated T.p. were used as antigen cor-
responding to 5 x 106 to 2 X 107 Treponema pallida per 
ml. Controls without antigen, with addition of Concan-
avalin A instead of T.p. and using cells of normal volun-
teers were run. 
There was no leukocyte migration inhibition before 
treatment, suggesting nonexistent or depressed cellular 
immunity in the untreated syphilitic patient. Significant 
leukocyte migration inhibition, however, was observed 
as early as 2 days after start of treatment, being most 
pronounced after 1 week. Hypothetical circulating 
blocking factors for cellular immune reactions might be 
present in the untreated syphilitic patient, which become 
abolished after therapy. Since stimulation with Con A of 
syphilitic leukocytes gave normal results even before 
treatment in the syphilitic patient, there might be a 
specific block of leukocyte migration inhibition against 
T.p. 
Humoral immune mechanisms ha ve been studied vigorously 
since the organism causing syphilis was discovered in 1905 and 
it is now well known that a broad-spectrum humoral immune 
response involving IgG and 19S IgM occurs early in the infec-
tion and operates at high titers. Nonetheless these antibodies 
are unable to control the disease and do not protect the infected 
individual. Recently attention has been payed to the cellular 
immune system in syphilis [1-4]. In the present study the in 
vitro reactivity of leukocytes derived from patients with various 
stages of syphilis was investigated by employing a leukocyte 
migration inhibition assay system. 
PATIENTS AND METHODS 
Patients 
A total of 17 patients with syphilis (stage 1: 2, stage II: 4, latent 
syphilis: 8, neurosyphilis: 3) was studied. The diagnosis was based upon 
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Abbreviations: 
FTA-ABS: fluorescence treponema antibody-absorption 
SPHA: solid phase hemadsorption test 
T.p.: Treponema pallidum 
TPHA: treponema pallidum haemagglutination test 
VDRL: Venereal Disease Research Laboratory Test 
the demonstration of Treponema pallidum (T.p.) by the dark field 
examination and/or by evaluation of VDRL, TPHA, FTA-ABS, 19S 
IgM-FTA-ABS and IgM-SPHA [11-13] tests. 
Neurosyphilis was diagnosed by examination of the spinal fluid and 
determination of the TPHA index [2,5]. 
Methods 
Leukocyte migration inhibition was determined using ultrasonicated 
T.p. antigen (5 X lOG to 2 X 107 T.p';ml) employing the method of 
McCoy et al [6]. Briefly, the patients' white blood cells were separated 
by Dextran T 500 sedimentation, washed 3 times wi th minimal essential 
medium (MEM) and were then resuspended in 10% autologous serum 
in MEM. Cells were incubated with the antigens for 60 min at 37°C 
and thereafter put in glass capillaries and allowed to migrate for 16 hr. 
Controls: Under the same conditions and in each of the experimental 
runs leukocytes from patients were incubated without T.p. but with 
normal pooled sera (10%); leukocytes of healthy control subjects were 
stimulated with Tp. (also before and after penicillin) and ultimately 
leukocytes derived from syphilitic patients were activated with Con-
canavalin A (50/-Lg/ml). 
DETERMINATION OF THE LEUKOCYTE MIGRATION 
INDEX (MI) 
The migration of leukocytes out of the capillary was mea-
sured (value A) and compared with the control specimen not 
containing antigen (value B) . Areas of migration were enlarged 
by projection and the surface area was measured with a micro-
processor. The quotient AlB was calculated as MI, normal 
values ranging from 0.8 to 1.2, as determined in pilot experi-
ments. MI lower than 0.8 thus indicates definite inhibition of 
leukocyte migration. 
Experiments were performed 1 to 2 days before treatment 
and 1 week, 3 weeks, 2 mo and 1 yr after penicillin therapy. 
RESULTS 
1. Leukocytes Derived from 8 Healthy Donors Stimulated 
with T.P. Antigen (control) 
In each of the experimental runs before as well as after 
penicillin the MI was found between 0.8 and 1.2 indicating 
normal, uninhibited leukocyte migration. 
2. Leukocyte Derived from 17 Syphilitic Patients Stimulated 
with Concanavalin A (Control) 
In each of the experimental runs the MI was found below 0.7 
indicating strong inhibition of leukocyte migration. 
3. Leukocytes Derived from] 7 Syphilitic Patients Stimulated 
with T.P. A ntigen (Table) 
Primary Syphilis: No inhibition of leukocyte migration was 
present before and after treatment (MI values between 0.8 and 
1.2). 
Secondary syphilis: Leukocyte migration was not inhibited 
before treatment in all of the patients investigated. However, 
as early as 1 week after treatment, pronounced inhibition was 
found and lasted unchanged up to 1 yr after therapy. 
Latent disease: Prior to treatment 8 patients (100%) showed 
uninhibited leukocyte migration. One week after therapy 7/8 
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Leukocyte migration indices (MI) (using T .p. antigen) in the patients 
investigated: Values below 0.8 indicate definite inhibition 
Prior to After treatment Stage of Patient treat-disease No. 
ment 1 Week 3 2mo 1 yr Weeks 
I 1 0.956 1.071 1.174 1.002 1.114 
2 0.960 1.333 1.045 1.164 1.033 
Mean 0.958 1.202 1.110 1.083 1.074 
± SDn ±0.003 ±0.185 ±0.091 ±0.115 ±0.057 
II 3 1.022 0.597 ND b 0.744 0.796 
4 1.025 0.512 0.572 0.677 0.538 
5 0.981 0.447 0.513 0.743 0.503 
6 1.044 0.447 0.451 ND 0.595 
Mean 1.018 0.501 0.512 0.721 0.608 
±SD ±0.027 ±0.071 ±0.061 ±0.038 ±0.131 
Latent 7 0.989 0.745 0.912 ND 1.043 
8 0.864 0.597 0.930 0.947 0.936 
9 1.088 1.182 0.941 1.009 1.165 
10 1.017 0.621 0.654 0.802 0.918 
11 1.008 0.726 0.858 0.993 0.947 
12 0.998 0.735 0.708 0.978 ND 
13 0.920 0.641 0.815 0.911 ND 
14 0.873 0.599 0.687 ND 0.928 
Mean 0.970 0.731 0.813 0.940 0.990 
±SD ±0.077 ±0.192 ±0.116 ±0.076 ±0.097 
Neurosyphi- 15 0.907 0.722 0.638 0.938 1.032 
lis 16 0.943 0.630 0.577 0.875 0.834 
17 0.919 0.522 0.808 0.890 0.933 
Mean 0.923 0.625 0.674 0.901 0.933 
±SD ±0.018 ±0.100 ±0.120 ±0.033 ±0.099 
a SD = standard deviation. 
/, ND = not done. 
(87.5%) revealed a significant reduction of the MI, the values 
turning slowly to normal limits within 2 mo to 1 yr. 
Neurosyphilis: There was no inhibition of leukocyte migra-
tion before treatment. After therapy a sudden drop of the MI 
occurred, which returned slowly to normal and borderline val-
ues, respectively. 
DISCUSSION 
Granulomatous diseases and also some parasitic infections 
are known to elicit suppression rather than activation of the 
immune response [7-9], thus giving the invading microorganism 
the advantage for long-term survival. Similarly an adequate 
cellular immune response may be inhibited in syphilis [4] and 
previous investigations [1,3,10] on the influence of serum upon 
the reactivity of lymphocytes support this theory. However, the 
results reported were contradictory and needed further clarifi-
cation. 
Taking the leukocyte migration inhibition as a measure for 
activity of the cellular immune system the data obtained in the 
present study demonstrate: (i) cellular immune responses 
against the invading microorganism are not stimulated in the 
untreated syphilitic patient regardless of the stage of the dis-
ease, indicating a lack or suppression of the cellular immune 
defence. (ii) the cellular immune response becomes activated 
early after treatment in stage II, latent stage and neurosyphilis. 
This can be explained by an activation of the cellular immune 
mechanisms by treponeme fragments after penicillin therapy or 
by a post-treatment de-repression of the host's response to T.p. 
(iii) in stage I syphilis the cellular immune system remains 
inactive even after therapy and it may be assumed, that the 
short duration of the disease does not allow the immune defence 
to become stimulated. 
During the secondary stage, late latent stage and in neuro-
syphilis thus there seems to be a status of immunosuppression 
at least for the defence of T .p. 
The question now arises whether cells (lymphocytes) or 
serum factors are responsible for the T.p. specific immuno-
suppression observed in this study. The rapid abolishment by 
therapy of the immunosuppressed status, the regularly positive 
results obtained with the nonspecific stimulator Con A and 
preliminary results of this laboratory (Schmidt BL et al, in 
preparation) indicate the cellular immune system to be blocked 
by hitherto undetermined factors circulating in the serum of 
syphilitic patients. 
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